Targeting mTOR for cancer treatment.
The mammalian target of rapamycin (mTOR) is involved in the control of cellular growth and proliferation. Abnormal activation of signaling pathways both proximal and distal to this kinase occurs frequently in human cancer suggesting that mTOR is an attractive target for antineoplasm therapies. Rapamycin and its analogs inhibit mTOR, and have showed potent antitumor activity in vitro and in xenograft models. Several phase I and phase II studies with rapamycin-like drug have been performed demonstrating antitumor activity in different types of refractory neoplasms. The clinical development of mTOR inhibitors exemplifies the challenges in developing targeted agents. mTOR inhibitors have been well tolerated at a wide range of doses, making the selection of phase II doses based solely on toxicity criteria difficult. Assessment of pharmacodynamic effects in surrogate tumor tissues has been used to determine pharmacodynamically active doses. Lack of parallel assessment of tumor tissue effects as well as the intrinsically high interpatient variability has limited the value of these studies. A better understanding of determinants of response to mTOR inhibitors could be used for patient selection in clinical trials. In conclusion, mTOR inhibitors are promising anticancer agents. Future studies are needed to properly develop these drugs as current cancer treatment.